Introduction
In engineering applications, stress-strength models are of special importance. A technical system may be subjected to several stresses such as pressure, temperature and corrosion and the survival of the system heavily depends on its strength. In the simplest terms, stressstrength model can be described as an assessment of the reliability of the component in terms of X and Y random variables where X is the random "stress" experienced by the component and Y is the random "strength" of the component available to overcome the stress. From this simplified explanation, the reliability of the component is the probability that the component is strong enough to overcome the stress applied on it. Extensive works have been done for the reliability of the component and its estimation under different choices for stress and strength distributions [4, 8, 10, 12] .
Traditionally, stress and strength random variables are considered to be both static when available data on X and Y are considered not to involve the time of system operation. But in real-life reliability studies, the status of a stress-strength system clearly changes dynamically with time. This problem may be achieved by modeling at least one of the stress or strength quantities as time-dependent [2, 3, 5, 6, 7, 9, 13] .
In some cases, the reliabilities of the components in the system depend on the effect of several stresses which cause degradation. Structurally, the reliability of the system depends on the reliability of its components. Thus, degradation in components reliabilities in the system can lead to the degradation of the entire system reliability. In this paper, we aim to propose a new method for computing the timedependent reliability of the system using its time-dependent components reliabilities under stress-strength setup. A method is presented for the case in which the system consists of n independent components whose time-dependent strengths are independent identically distributed random processes and these components are subjected to m common multiple random stresses over time. We also note that the research concerns only non-renewable systems.
The rest of this paper is organized as follows. Section 2 gives some information about coherent systems and consecutive k -outof-n systems. In section 3, we explain the proposed method for evaluation of the component's time-dependent reliability under the stress-strength setup. Section 4 contains some numerical results on the time-dependent reliability of the four components. In section 5, we compute time-dependent reliability of coherent and consecutivek systems with four components.
Coherent systems and consecutive k -out-of-n systems
In this section, we analyze coherent systems and consecutive k -out-of-n : F and G systems. A coherent system consists of n components such that the system and each component may only be in one of two possible states, working or failed, can be described as follows.
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Consider a system which has n independent components whose time dependent strengths ( ) ( ) ( ) 
, , , n x x x = … x which represents the states of all components and is called the component state vector.
A system is said to be coherent if each component is relevant and the structure function ϕ(x) is non-decreasing in each argument. For more details, we refer to [1] .
The reliability of a coherent system can be computed from the structure function ϕ(
, where
Example 1.
Consider the four-component serial-parallel system whose structure is illustrated by Figure 1 . Its structure function can be expressed as:
, , , min ,max , , .
Fig. 1. Four-component serial-parallel system
The system reliability which is the stochastic independence of components is given by: 
A consecutive k -out-of-n : F system consists of n ordered components such that the system fails if and only if at least k consecutive components fail. Another special type of system related to the consecutive k -out-of-n : F system is the consecutive k -out-of-n : G system. A consecutive k -out-of-n : G system is an ordered sequence of n components such that the system works if and only if at least k consecutive components work. Consecutive k -out-of-n : F and G systems are divided into linear and circular systems correspond to the components arranged along a line or circle.
Lambiris and Papastavridis [14] developed an exact formulas for the reliability of a consecutive k -out-of-n : F system with n linearly or circularly arranged independent and identically distributed com- 
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Fig. 2. Linear consecutive 2 -out-of-4 : F system
Example 2. Consider the linear consecutive 2 -out-of-4 : F system in Figure 2 . It consists of a sequence of four components along a line such that the system is failed if and only if at least two consecutive components in the system are failed. Using Equation (2), one obtains the system reliability as:
Example 3. Consider the circular consecutive 2 -out-of-4 : F system. It consists of a sequence of four components along a circle such that the system is failed if and only if at least two consecutive components in the system are failed. Using Equation (3), one obtains the system reliability as: 
Kuo et al. [11] state that the consecutive k -out-of-n : G and F systems are the duals of each other. Therefore, the reliability of the linear consecutive k -out-of-n : G system, denoted by ( )
, ,
LG i R kn p , is then equal to ( ) 2, 4, , , ,
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Example 5. Consider the circular consecutive 2 -out-of-4 : G system. It consists of a sequence of four components along a circle such that the system is good if and only if at least two consecutive components in the system are good. Using Equation (5) 
From the equations for system reliability given above, we can see that the reliability of a system with components whose reliabilities are not necessarily identical is a function of i p and the component reliabilities are constant. But, the reliabilities of the components in the system can change as a result of their deterioration or in consequence of variable stresses over time. The components may not fail completely, but can degrade. Degradation in components reliability can lead to the degradation of the entire system reliability. Consideration of dynamic component reliability under stress-strength setup offers realistic application to real life applications.
In the following section, we propose a new approach for determining the dynamic components reliabilities of the system when it is subjected to a common multiple stresses over time.
Proposed method
Consider a system that consists of n independent components whose deteriorating strengths ( ) 0 i Yt≥ , 1, 2, , i n = … are independent identically distributed random processes with continuous cumulative distribution function
Assume that these components are subjected to common multiple stresses
Let the stresses are independent random processes hav-
Let us defined the random lifetime, i T , of the component i as:
where: 
t P T t t hT t t = > + >
The above conditional probability function depends on h and event ( ) i Tt t > . Thus, from the definition of conditional probability we have: 
P T t t h H t h p t P T t t H t
where ( )
… is the corresponding failure rate.
Then, using Equation (10) in (9), we can obtain the i th component's reliability as follows:
An important tool for system reliability in our proposed method is the failure rate that describes the component reliability. Therefore, the shape of the failure rate plays an important role under stress-strength setup of the system.
Assume that the failure rate, λ i ( )
, is increasing as a result of their deterioration and common multiple stresses. As the finite mean of can be expressed as:
where ψ is an indicator function such that:
if event occurs at time if event does not occurs at time    Using Equation (12) in (11), when running into time t , the ( ) i p t can be obtained under stress-strength setup as:
It should be noted that:
If the failure rate λi 1)
is increasing (decreasing) in t , then the reliability ( ) i p t is decreasing (increasing) in [ ] 0,1 . Therefore, the system is decreasing (increasing).
sciENcE aNd tEchNology
The range of 2) j i t is 0 j i t < <∞, which represents the time that j th stress is equal i th component strength.
Thus, the dynamic system reliability under stress-strength setup can be computed by substituting the Equation (13) in the equations for system reliability given in Section 2.
In the following section, we use parametric statistical model to compute the dynamic reliability of the components under stressstrength setup.
Dynamic reliability for four components
In this section, we compute reliability for four components under the stress-strength setup. We assume that all components are subjected to three stresses, which are stochastically increasing in time, whereas its strengths are independent identically distributed random variables, which are stochastically decreasing in time. We use Weibull process for stress and strength variates, because it is a useful model for events that are changing over time.
be a Weibull processes whose distribution is:
where
then we have the finite mean of ( ) i Y t as:
Let,
then we have the finite mean of ( ) j X t as:
Then, using (14) and (15) in (13) we have: Using Equation (16), we can obtain dynamic reliability for four components under stress-strength model. The reliability of the components decreases over time, depending on the various selection of the parameters α i , β j , θ j and λ j . For an illustration, let α 1 =0.02, β 1 =0. 3 1 t and component 1 is assigned to be completely failed.
In Table 1 , time for various selection of α i , β j , θ j and λ j . From the table we observe that the component 4 has the highest reliability compared to other component and component 3 has the lowest reliability compared to other components.
In Table 2 , we compute dynamic reliability for four components for the parameters given in 108, 110 , after the these time periods all four components are assigned to be completely failed component. We have everything in place now for obtaining the dynamic reliability of the components under stress-strength setup, which is crucial for reliability of the system. In the following section, we compute dynamic reliability of the system with four components under stressstrength setup. 
Reliability for coherent and consecutive k -out-of-n systems with four components
In this section, using dynamic reliability for four components given in the previous section, we compute dynamic reliability of coherent systems and consecutive k -out-of-( ) : nFG systems with four components. In Table 3 , we compute the dynamic reliability for coherent system and consecutive k -out-of- 
Conclusion
In this paper, it is theoretically assumed that a system which consists of n components operates under m common multiple stresses.
We provide a new method for computing the time-dependent reliability of the system using its time-dependent components reliabilities under stress-strength setup. The proposed method described here is a simple and clearly show the chance of component and system reliability depending on time. 
